In December 1995, a 4-month-old male black Labrador retriever pup was presented for veterinary care with the primary complaint of vomiting and anorexia. The pup was admitted for 24 hours, symptomatically treated, a-c and released. During the next several months, the pup continued to experience poor weight gain and intermittent episodes of vomiting. Clinical signs suggested chronic malnutrition, and a change in diet and supplemental vitamins and minerals were prescribed. On March 13, 1996, a recheck examination revealed flaky skin, easily epilated hair, bilateral carpal varus deformities, generalized weakness, and a normal temperature. A fecal flotation was negative. Abdominal radiographs revealed a radioopaque zone in the anterior duodenum. Di-
agnostic ultrasound demonstrated a hyperechoic duodenal lumen. During laparotomy, mild microhepatica and mild splenomegaly were found. An incision made in the duodenum revealed an aggregate of pyriform cream-colored parasites, each approximately 10 mm in length ( Fig. 1 ). Repeated attempts to clear the parasites from the duodenal lumen by probing with forceps resulted in the extraction of 15-20 parasites. Several parasites and biopsies of the liver, spleen, and duodenum were placed in 10% neutral buffered formalin and submitted to the Veterinary Diagnostic Laboratory at North Dakota State University.
No significant microscopic lesions were seen in the liver, spleen, or duodenum. Initial examination of parasites resulted in a tentative diagnosis of fluke infection, and samples were submitted to the Department of Veterinary Pathology at Iowa State University for definitive identification. The parasites were subsequently identified as Alaria arisaemoides, a diplostomatid strigeoid trematode typically found in the intestines of red fox, gray fox, and coyotes. The species was determined from documented descriptions of the organism. 2, 6 Important features in histologic sections of the trem- atodes included 2 large tandem testes, small vitelline follicles that extended into the anterior extremity of the forebody (Fig. 2) , and operculated eggs ( Fig. 3 ).
Wild canids are considered the natural definitive hosts of A. arisaemoides. 1, 6 Unembryonated eggs are passed with feces and hatch under aquatic conditions in approximately 2 weeks. The miracidia released penetrate any of several different species of snail and mature into sporocysts. Daughter sporocysts migrate to the snail's digestive gland, where over the course of 1 year they mature into cercariae. Cercariae leave the snail, remain at the aquatic surface, and occasionally contact tad-poles, the second intermediate host, which they penetrate. After a migration of approximately 2 weeks in the tadpole, cercariae mature into mesocercariae, the infective stage. Definitive hosts typically become infected after ingesting the second intermediate or a paratenic host. Paratenic hosts are partially susceptible species, such as aquatic snakes or rats, in which development is arrested at the mesocercarial stage after ingestion of the tadpole. Once mesocercariae are ingested by the definitive host, development continues. This development involves migration of mesocercariae to the lungs and transformation into metacercariae in about 1 month. Metacercariae migrate up the trachea, are swallowed, and reach the intestine. In another month, they mature into adults, which complete the cycle by shedding eggs. 8 Male and nongravid or nonlactating female mammals act as definitive hosts for Alaria; however, in pregnant and lactating mammals, Alaria mesocercariae behave as if in a paratenic host. 3, 9, 13 The arrested mesocercariae are capable of transplacental or transmammary transmission, although transplacental migration is less common. Once passed to the offspring, normal maturation of the trematode continues. The route of mesocercarial migration to the mammary gland is somatic, in that the larval flukes move through adipose tissue and enter milk ducts after destroying alveoli. 9 The existence of Alaria mesocercariae in paratenic hosts can be long lived. Although studies of A. arisaemoides were not available, experimental studies of a related species, A. marcianae, have demonstrated that mesocercariae can be passed to up to 4 litters by a lactating queen. 11 Reports of A. arisaemoides infections in dogs are uncommon. 5, 7 Such cases document a similar absence of intestinal inflammation and the presence of trematodes in the duodenum, but the pup of the present report differed by demonstrating clinical disease. An increased incidence of A. arisaemoides infection was reported in a survey of Saskatchewan dogs. Microscopic examination of duodenal sections from those dogs revealed attachment of the trematode to the mucosa, hyperplasia of the mucosa and muscularis, and mild infiltration of the lamina propria by lymphocytes and neutrophils. No clinical disease was documented. 1 Transmammary transmission of infective parasite larvae is well known in nematode species such as Toxocara canis, T. cati, Ancylostoma caninum, and Strongyloides sp. 3 Transmammary transmission of other species of Alaria has been documented in mice, cats, marmosets, coyotes, and humans. 3, 9, 10, 13 Considering that this pup was born during the first week in September without likely access to possible intermediate or paratenic hosts other than its mother and considering the behavior of other members of this trematode genus, it is reasonable to implicate the bitch as the source of the infection in this black Labrador retriever pup. By October, the availability of alternative intermediate and paratenic hosts dramatically diminishes in the upper midwestem USA. The infection was apparently well established and causing clinical signs when the pup was first presented at 3-4 months of age. The high number of adult trematodes in the anterior duodenum likely impaired normal gastrointestinal function, causing chronic weight loss, poor growth, and the clinical signs observed over time. Following surgical removal of the parasites and treatment with an anthelmintic d there was rapid abatement of clinical signs. Although eggs were observed in parasites by light microscopy, all fecal examinations from the pup were negative.
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